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rt~:s~-~.:rs . . 
IX~I/II~~II~I ~ t t t d  /tro~~trlic.q (4 .Vl' (&trt/ Id tt~l11(11tl 

~trrri~r.u. S I t ~ t : ~ t ~ t s  tvtnrr isc~l:itcvl frtyri sis tylIi1::11 
.vinrlr-nt str:~it~G of 11. rrtrtltrrct.ir. XI' c:c)lo~lics wi:rc 
scluctotl o n  ni i lk  :rfi~r 11l:~tc~s :IS cIrI;c-ril~~~I pr(:vi- 
I ~ I I S ~ ~  (\\-right, i ~ c ~ ~ ~ ~ ~ t ~ r g .  :IIII~ Fc-i111)1-rg, if15 1 ), 
c !sc~l~t  th:~t rtltr:tr.iol~t irr:ttli:ltir~n of the j1:llrnt 
al1f)rv ?;u..;lri,n.~iirn \v:rs fo~rad 40 1w rlnrrcccvss:iry 
:rrr(l W:IS oorittcil. SIB c.le~rrr.s c*vit lcr~tly :[rise 
s l ~ ~ ~ t t : c n c ~ c ~ ~ ~ +  in l:rl~rrr;ttory s t ~ r i n s  o f  H. nntlrm- 
c k .  II 9tcrins sctrcl isr~l:rtcvl fro111 thii rc*sln*c*tive 
Sl' r i ~ ~ l t : r ~ r k  11y t111. r ~ u - t l ~ i ~ l ' o f  Stc!Pnc* (1!)37). so 
t11:rt SIB :111tl XIr-l l  s~ r l n t c~ i r r s  \vclrca ol~t : l i~c. i l  
frtt111 v:tv11 ;t:rr,;t~t str:r i~~, Sp~r-v SIISI~IIS~~II~ \vcw 
l~rc. l~:rnul  fttr I.:II~I IIIII~:I~I~,.P~.RL~II :IIIII mtt'?itr*l to  
tIvtr*r~a~i~tc~ \vI~vt l~t ! r  till! III~I~JIII~ (~I~:~r : i~*tc!~st i t~s 
11:uI t t c~ r i  ~r~:tiritai~i(!iI, 111 111ivc ~IIC It str:~irls \vim! 
rrcrt 11.tl1:11 \~IIISII ir~jc-ctc.(l s t r l~c~at . :~~rc~t~~sIy  iu 
(111ws i ~ f  .?fMlll sltorcls. 

l1naI i~~~i~l : t ry  (*slii*rirr~c-~it.s 11:tcI i11~1i1,:rtt:iI t11:rt 
I,II(* vir1111~11c,c~ 41f XI' m111a11t.u \v:rrc si111i1:rr t c ~  ll1:11 
crf.tllc* ~~:rrc.~rt. \ 'ol l~rtr~ stnti l l  fro111 n. l~i t ! l r  tl~c!j. II:III 
twu*r~ isrrl:ctcal (\\'riRlrt c t  :ti., I!)fil). . \ t l r l i t io~ial 

.vircrlv~~c.c! titr:ttir~tis nc'rc c:rrrii.cl clut ill gt r i t ia~  [jigs 
r v i t l ~  f i rc  r r f  tl~c: XID stntins cLsc!riI~c*il ntrovl?. 

.Pl~rrc! s r~ .c . l~ ! r~s in~~s (IT tlrc! 11:ir11nt :III~ YI '  trttit:rnt 
str:lil~r: uc rc  c l i l l t t t r l  i~! w:~tcy t o  mrrt:tir; 4: 16, 
:lnri 6 s ~ n t m  l,cr 1).2.i-tul t low; t l ic  di lut ions tvcre 

ir~jt!t:ttltl i ~ ~ t r i t ~ ~ r ~ t : ~ ~ ~ t ~ t ~ ~ ~ s I y  i11t11 ~II~III~:I l ~ i ~ s ,  Iivv 
:III~III:I~~ I ) P ~  Kroul). I ' l:~tc cSoul~ts c.c~rilir~r~c!(l tl1:rt 

t . 1 ~  c.o~~cutitr.~Cior~ o f  sllor(!s \v:u rlusc to  tlre 
clt*sirt.tl IIII~II~II*~ ill t*:cr.l~ c:lsc. Ovr*r !)97;: of t l ~ c  
t11~1tlls oc~c~rrr t~t l  ~vitlrirr t i  tl:~ys; st r rv iv i~ lg :rrrim:rl~ . . 
.tvcrc hcnltl 13 cl:ry?;. 1 11c 1.1);~ n f  c:rc:11 I;tr:lirr \v:w ttf 
" t l ~ c  or(Ir!r (tf fiii! sIr(Irc*s. 'l'hc. rt*?;111ts s~~ggc!sk(l 
tlr:it tlrc 1.1)~ crf tl~i! n~ i~ t : t r i t  rr~iglrt  l ie lo\vc*r tli:rn 
th:~t o f  tltc 1j:rmnt str:~iri, : t l t l ~ o ~ r g l ~  the rr~u~r l tcrs 
( i f  :r~~irr~rcls a.ilrc i r r s ~ ~ l l i c i t ~ r ~ t  to.:rllo\v c~:~Ic~~rl:rt.iur~ of 

i11~1ivicl11:1/ I.II~ \-:~III[!S. '1':1trIt* I l)rc*s(!~~ts tile 
I:~III!)~I~~I rc~s~rlta 1)11t:1irrcvl wit11 t.111: f i n !  XI' :11irI 

t l 1 c 8  fivc 11:rrcnt st.r:~itrs. l'lbc tl:\kr ~ i v e  no inclir!:r- 
t.iorl t.ll;rt loss of t l i c ,  protcolyt.ic c.lr:lr:lc:tcr is 

. : t r ~ r o ~ ~ ~ ~ ~ ~ ~ r i c t l  I I ~  :I r&iiictittn ill virc~lvnr-r! for 
gt1i1111:i pigs 11y till: : i~ i t r :~c~~t . : r~~c*c ,~~s  r o l ~ t c  of 
clu~llrogct. I 4 

.-111tigctt prklt~,:~itltt ir t  ;;.!?.9 IIIP~~I~II. 'l'Ii(: ~i(* \v ly 
isc~l:ttcrl X I '  at111 II. ro~rt:tr$.~ of tlrr! six viri111-nt 
?;tr:rias rvtlrc c~orrrl~:rrctl \ v i t l ~  st r t i i~r  I t l - X i '  wit11 
rtrspc-ct 1 4 )  gron-tlt : I R ~  c1:rlwration o f  :trltig(*ti in 
599 r r~c t l iua~ (1'1toiss :rrpl+ IYrigllt, 19.5d). ;\I1 of 
t.11~ 11cn.ly i s n l i t ~ t l  s t k i l l s  grew ntuclr 111orc 
slorvly tli:in tlicl l l l - ~ 1 > ;  ercn  hfkr incrt11:rtion 
for -IS Ilr, gro \v t l~  irf sc*vc*r:rl of tlrc str:rilrs W:IR 

r r o t  :IS 11e~:lvy :I* tli:it, of I {  1-XI'! t v i t l ~ i i ~  24 11r. 
l )c~ tar~ l~ i~r :~ t ions  of :~nt i~cbr~ :rc!t,ivity it] tl~c! fi1tnrtc.s 
lire s~~t i~~tr :~r iz( .vI  i ~ r  '1':tI~l~: 2, ;\ltIrt)~rgl~ :il~tigc*tr 
~~rcwluc~titrn I ty  t.l~c! ~~c!\vly iso1:ltcrl s t r :~ i~~?c \v:rs'i~ot 

-txrnsistcntly I~iglr.  t . l~crc rpbrc iruliartinns tlr:~t t.\vo 
c r I  t.hc s t~ r i l r s  *PC s~tpcrior t.o Ill-KID, clc:sl;itc 
tlicair rc~l:tt.ivc*ly slow groa't l~. , 
, . 1 I I ~  1l:lrc'nt strttins, frorrl i v l ~ i ~ l ~ . t l ~ r  XI' :tr~tl It 

IIIII~:III~S Ir:r(I IIISI*II ist11:1t~O, 111111 t,l~(! XI' sitrdc 
IIIII~I~I~..: \vctrc! :rIso tc!.ct.crl f r ~ r  growth i n  ,599 
rnctliutr~. l ' l~c rates o f  grout11 !f tlrc~sc str:~ine 
\vorc sinlil:lr t r t t l~rrsc of the- corrcs~~o~ic l ing 51'-11 
ritr~t:rnts, suaaesting t l~jlt tire, dr layct l  gmn.t.11 
rc!l:ttive to RI -&I' is n nl~hr:ic.tc!ristic clcrivcti from 
tl lc parent strains, :tnd not  a result of .tho  nub- 
tions. , 



I'It0Tl~;CTIVI~ A N T I G I K  OF 11. .(lh'l'lllf~l CIS  

TABLE '2. rlnl igrn r/nbnrntinn by rcrriolcs ~ l r n i ~ s  ltndcr difl~rcnl r~illrrrni conrlilions 

( AcrPic  growth in 5W medium . Aerobic grow~h in 968 medium Anurobir growth i n  W rpctliumm I I 
(;r~lul~, . mcnt-lixa- ( ' ~ l m 1 ~ 1 ~ -  

linn litrr 

-.--- 

o m -  Relalive 
mcnl lira- p ~ l c n c y  
lion lilcr unils 

;row\l~ 
limr 

. . . - -- . - 
hr 

.I8 (4) 
48 ( 7 )  

48 (7) 
-50 
49 (3) 
.'fir 

-- ... - 
(:nml~le- 

mcnl-fixa- 
linn litel 

- - . . . - .- -- 
umirr, 'ml 

42 
I i 3  

X0 
15 

1 XO 

- 
Relalive 
potency 

unill  
- .  

uni11;mI 

0 .!IS 
1 :I 

2.1 
0'. 43 
8.5 

I 
Sli~lrtly ~~rt~t l i l i~t l ;  scc text. 
Vi~urmc i r l  ~~~tn~r~l l~cr r rn  rcafcr to lllc 1111111l)c*r of mplicnlc? ~~rc*]~nrnfior~x tv l i r l t  grcltlrr I ~ ~ : L I I  1. h1r:in 

v~rli~c*.* srt! rc*l~i,rlvtl ill  I lrrwc 4-lrncas. 

"0111y pliyht ~rowllr wlin ol~lnir~rtl; ~ r ~ r l . i ~ c l ~  ]~rodu,t iorr h.ns 1101 t i ~ l c c l .  
\ ' I I ~ I I ~ B  tvns nl~ovr I I I C  ~~l)l,lic.nl~le rnlryt* of t l ~ c  ~ ~ ~ c t l r n ~ l  I I C  tlrc tlosc ~rsrtl. 

Thc forc~t~ina obs6rv:rtions ioclinrtnl t,l~:lt 5!)0 
1rldi11111 w:rs 11ot tvvI1 RII~~CII to ~ro\vtlr 111111 : ~ t r t i~ rn  
cl:~lmr:rticin I)y 111owt of tlic utr:rinn :rnll 111111:rnt.s. 
Aclxrrtlingly, scritil t.ntraft~w w r c  c:trrii.cl out 
with. thrw or tlrc SIB-R 111ut:urh rr~a~tiorinl 
:~lx,ve in nn :~ttcmpt to :rcl:~l~t tlrrr~i to gro~vtll 
in t.11~ rnalia~~r. After fivo ~t:~w:rgcs, tlii~ protvtlr 
iww. eonsirlcr:~lrly morc ra11irl. so tlrat haivy 
grnwth IVIIS oI)tc~inctl \vit.hia 24 I I ~ .  'l'llc fourth- 
1)arsu:rg r~~lt\rrc*s wcrt* t4.stcll for :rltcr:~tion of thc 
11 ,ant1 S1' c.l~:iructers. autl tlicr introcl~~cd into 
f r ~ s h  mmliuni, for rstira:rtiotr nf I)rot>ctivc 
nntigcn prochrct.ion. ..4lthough :111 of tlrc c~ulturcs 
rcmnincrl c!onrl)lctcly XI', clefinitc cvitlcncc \\.:IS 

ohtnir~nl bf tlrc en~cr~btirc of ena~~m~~l: t tc t l  fnr~ns . 
' in tan of thc tlrrcc cult~trcs. St.rai11 Itl-XI' 

revct-tal '~lnloat conrl,lrtclp to tllc c-narlwul:~tctl 
'fonn, :~ntl t.hc fourt11-ju.r.gc ci11t.11rc w:w virulrr~t 

. [or mioc :rt. n (lo& of 30 sports. Stnlin 1 16-S1'1 -It2 
icvcrtcrl ~liglrtly, trs d o w a  Ily clcvc~lol~nlc~rt nl 
~r~~~e-rricl :lrIn:lg oil I~t!:ivily scv~I181l pl:~hs; st.r:1i11 
l l X ~ - S  l'l -R3 \\.:IS 1111c11:rngrtl. I:lnl)on\ tion of 

nhtigpn . hy ' t l ~ c  ~~m..:~gc str:rins \\.:IS rn:irkr~lly 
~ t l u r r t l ,  ns ror~ipnrctl wit11 tllc nrigin:ll t.ultorc, 
in thc am of stnrins- I t l -SP  and I l f i - ~ l ' l - h 2 ;  it 
rcmnint-11 :it t~rnonti:rlly tlrc s:rnro low Iclvrl with 
atrnin I IXl-SI'l-It3. I t  w:u cvi~lcnt~ t1111t scri:~l 
~,:~sw~gc! ia 5'38 ll~ctliu~n (lit l not i~rcra~sc! cl:~l)or:i- 
' tion ol.:~ntigcn 11y tllcsc atrains. 

Alodificntin~r qf 599 mediv~rr. hltcr:ttions in tlic 
mediuln were investigated in an cfTort to obtain 
:more rapid Rrowtli ant1 in r rwwl  clnbor:~tion of 
antigen-hy these stmills. Tbe follotviai moditica- 

. . 

* 
tions I I ~ O ( ~ I I C C ( ~  111) i~l i l ) rov~nl~nt :  stt~rijiz:~tion of 
t l ~ c  I I I C I ~ ~ I I I I I  I)y lii t r :~  ticln nrthc:r ~JI : I I I  l ~ y  :r~rto- 
cl:~virrg, ntlllitinn of 0.001 nl glycioc or 0.0005 M 
glut:irninc, s~lnt i t~r t ion of trystinc for cryskioc' 
nnd nltcrtrtion in tlic wrinc-tl~rcoiinc r:rtio. 
Slightly i~ilprovcd growth \v:is nhtninWI I)y reduc- 
tion in tlrc couccntr:rt.ion of ftarous sulf:~te to 
0.OMlO5 sf. .\I:lrLrd stimulnti~~n; nf grotvtl~ i n s  
ol)t:~inctl I)y ndtlitiori o l  ycsst cs'tract; ' concen- 
tr:~tinns :IS low :IS 3 pcr ml of mcdiutn ~rrcs(liiccd 
'si~uific*ont stimalntion. 

T l ~ c  cffcct of yr:rst rstr:~ct could ant Im !lul)li- 
catcd by n n~mibcr of vit:~niins rind growth 
f:rctom known to 1w ~)rcscnt in ycnst. T l ~ c  rcsulta 
w r c  s~~ggcstivc of the stini~~I:~tion of spore 
~crrnin:rtion 11y yr:ut rstnrct; this cFcct w:18 
'tlul~lic*:~tctl l>y :I con~l~ilratimi of :~d~!rinsine, 
~ - ~ l a n i n c ,  :unl tyrosinc (Rills, 1949).';\ccortlin~ly, 
the inflar~icc! of atlenosinc nnd 1,-nlaninc w:ls 
. tcstctl; t~onc!cntr:rtio~~s of I pg prr ~ n l  I I ~  t~tlc~rosinc 
' :in11 0.0f)Ol 31 1,-:11:11rinc g:rvc! npt,i111:11 sti11i11I:ition 
of growtlr, :rrul t.lair cc111il)incd c f l ~ ~ t  iv:rs csscn- 
tinlly ccluiv:rlcnt to tlr:~t of ycnst cstract. ;\tlcnine, 
:~tlcnylic ncitl, gu:urylic :lritl, nnd g~mnosi!ic were 
i~~:lctivc! or only sliglitly nctivc :IS rcl~l:~c~e~r~t~rrts 
for :rdc~iosinc. I\tlrlitir)n of tynsinc ~)rocl~lrctl no 
fartllcr stirn~rl:rtior~, ~)res\~~n:~hly I . ) ~ ~ ~ I I I w  of t l ~ c  
I)rcscncrm nf ~~lrcnylnl:ii~inr. 

~urt l i r ;  n~ndifiurt~ions wcrc invcstig:~trtl in an 
c h r t  to iml,rovc nncl simplify tfic ~ncdium. O~nis- 
sion of guanine 11:r.d no visible'cffcct on groivtli 
when adenosine \ v n ~  .present, hut the omission 
reduced the elhorntion of antigen consitlcral~ly. 

. . 
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T A I B I . ~  3. 't~li:~cliott '~ I J  ( I I I I ~ I I I I  urit/q dt~rtj~!l I J ~ I I I I * / ~  yf #fr~citc 1'770-.Vi'l-R i r r  $68 tttr~/ 

1 Amino aritl rrmdnina, rng'pcr liter 
I .. -.---- -.-.- :--. .- . . - - . - - 

.I--- 
--- :-- .. .... * . . I----..- -* 

i j Cclm tlrtc l irarbnnatc Com ~lr t r  ,I llirsrlmnatr 
Thwelical ' :  lbun'l i mehum i omittml m A u m  I u n i ~ l m l  

, . . .  1 . ; .  . . ' 

-. . . ... - .---- -.--.. - . - ,--. . - I- . - . - -  ... ; .& . - . I  . -. 

. . .  
III ;-~IPI I I ~ I I I I ~ I I ~  j i ' :f2 , 1 ; 1: I 1. : ;  I . '  

, . . in cell 
b - = S o t  tletectnl~lc. a . . 

$ : 
Unidr~i\.ifictl co~nl~aoei~t.  i~itcrfercd .with nn:rlyris for o~cthio~~ittb.  . . . ' i  . + + .  

d ~ ' ~ L ~ I I C C  01 nnl)nraginc intcricrcd \\.it11 n~irilysi~ forglut:'imic uci'cl. 
- - - . - . . . . . . - - . . ' . . . - - . . . . . - . . 

O .  e -  . . . 

. . 

I~alic.:~tir~tis n.c.rc. 1111t:ritlctl t11:lt II t.l~rrcfoltl : 1 1 1 : i  I I I I  : t i  f r ~  s i1 : t c  I I ' 

iiicrc*:tw in tllt* cw~~tr .~~tr :~t iou of n t i : ~ i i t ~ c .  i~~crt~:tscvl ~ ~ l a l i t t t ) ~ .  ,Sc.\.c.rt s tcri~w \vcSrl* t~*stc*tl for :c~itiacrr~ 
b ." t.lii* t~l:~l~ur;~ti~.m of : I I I ~ ~ ~ ~ I I .  0111issic111 of vystciu~a 11r1~11irti(t11 it1 t11is I I I ~ ~ ~ I I I I I  ('l':tI~lc 2). 'l'111> i1ic11- 

]111~1 1111 plft*c.t, :111tl IIIII~I-r  tllc*! c'r~li~litic~l~w gluc~ow 11:1ti11li t i1111,s fur t l ~ c  st+vi~r:ll s t , r : ~ i ~ ~ s  ~ v c w  ~lcljtyt~vl 
, , . : 

. cot,itl lw :~utcic.I:i\.cvl ill  t111tli11:1l nirtlil1111. I(c*dute- :IS rc,cl\~ir,'~tl Cor clr\.cl~~llrnt*~\t of 11r:tvy prcnvtl~. 
tioil in tho i~oncc&~rt.r:~tie~~i of Icrrous s ~ l f : ~ t t b  t o  l l~.zt~lts  1 1 f  I)otll t~c i~n~~ lr~~ lc~~ i t . - f i s : r t i~~ t~  titr:rtic~as 

8 '  5 1 : I  t i s : t ~ y  I t i  I I I I I I I ~ -  ; I I I I ~  :11'ti\.1. ~ I I ~ ~ I I I I I ~ ~ Z : L ~ . ~ I I I I  :IS*:I~S ili~li~*:~f(~c\ t11:lt . . 

I.*#, # .  

tioh of fcrrc~l~:! s1111:1t1~ ~ . I J I I I I I  I,(! : ~ t l ~ l o l  t11 tl111 i l l  : I ~ I I I I I S ~ .  :dl c*:~st~s 11i~l11.r titvrs I ~ I  :111t.i~t-11 \vvrc8 . 

: . I I I I * I ~ ~ I I I ~ ~  j~rior to :~~~t l l i~ l :hvi~~g.  'I'IIc t4T1~t (ti ~ I ~ I I I I I I ~ ~ I ~ I  ilt !KS I I I ~ ~ ~ ~ I I I I I  ~ I I : I I I  i i ~  5!1!) I I I I * I \ ~ I I I I I .  

., :trltliti~~~r of glyc*illr w;i.* fur t l~~!r  ilivcstig:~lcvl. :1ti11 ( ;ro\vt.Il W:IS Ilt*:ivil*r :IIIII  'IIIIII-I: r:111i11, ; I I I I I  it, W:IS 
it \\.:IS ~lc*tc*r~~~ilic!tl t11:1t tliis :ciliir~l) sc.itl :it  0 . t H t O : i  t*vie11~11t. tli:~t- 1~1111sitIi-r:tl111~ : I I ~ : I ~ I ~ . : I ~  ~ I ) I I  111 tIi11 

: .to I).OMM)I 31 c.oric.c~~~t~~t.iot~s ~~rcwl~rc*cll sigr~ilic':~~~t 11t~\v ,str:~ill? 11:icI I N T J I  :i~~Ibic~vi~~l, 1):1rti1~111:1rIy i l l  

I st in~~~l;rt . iol~ ol ~rcl\vtlr of t111- liven st,r:ri~is 11.stcrl . t.111, I*:ISC t ~ f  1.770. 107, :III{I I 16 I I ~ I I ~ : I I I ~ ~ .  

:icltlitiuu c ~ f  O.OW1 SI glyc*ii~i: :~l~l~c':rrcvl to intrnr:~sc* . l trliq~'" t~lnlu~rttlirttr ~otrlrt (rnrtt.roltic- cntttlili~rrtn. . . ': 

t.hc ~ l : i l ~ ~ C ~ t . i o l ~  of : ~ ~ i t i g t ~ ~ ~ .  cI~~te t*k~I~ly;  I ~ i ~ l ~ c * r  I t  \S:IS I I I I ~ I ~ ~ v ( ~ I I  tI~:\t., l)r~~tvt!tivc ; I ~ I ~ . ~ K I ! I I  \V:IS . . , 

C I ~ I I I ~ I ~ I I ~ . ~ ; I ~  i1111s :ill1 n,:~rlv I t c I I)(- ~ I I I I I ~ > \ V ~ I : I  t. it~llil~i- I~I:IIKI~:I t1*11 I I I I ~  1111ly 11111 I11r :lt!r~~I)i~: e~11111lit i1111s~. ' , 
tnry. I I I I ~ .  :1ls11 1111ri11g ~rotvt.11 1111tle1r strit-t. : I I ~ : I I ~ ~ I I ~ I ~ I !  

i 'I'l~c t*ol~il)i~i:rt.ioi~ ' I , [  tllrsc ~ l l c n l i f i r : ~ t i o  : I  I I I I I ~ ~ ~ ~ I ~ I S  ( i t  I 1 1 i  I !  ~ i s s  . . . 

icf(!rrc~tl to :IN !WiS ~r~c;cii~ui~; it cliITc~rt*tl Irc111l 5!1) ' :IIIII W r i ~ l ~ t .  I!%!))'. I*!sl~lor:~tory i ~ ~ v ( - s t i f i : ~ t i ~ ~ ~ i s  . . . ' 

. . mrtliulo in :ltklit.ion of I pg llcr 1111 I I ~  : ~ t l t ~ ~ i o s i ~ ~ r ~ ,  wit11 !)[is ~ i i c s l i ~ ~ ~ ~ i  s11g~e*st1*11 tli:~t. s l i ~ l ~ t l y  Krt*:ltt*r : 
? 

. 0.0001 11 ~-:rl:~;iinl-, :~ r l e l  O,O(lO;3 11 ~lyi!ioc, inc.n.:~al. c~I : i ln~r : t t i~~~~ of :1i1tig1>11 IV:IS ol,t:~i~t~vl \vl11-11 t11v 
' 

in gri:~nillc b~  OWN^ 11, c~lit~~ir~:ction nf cy~tciltt!, c.c~~t~.c~~~tr:it.ion o f  f~rro11s ~~iI f :~t t*  \V:IS n~~lu(*tvl  t o  , 
. 

' m l u c t i ~ ~ ~ '  GI' fcwou?; ..;ulf:~tc. tr i  0.00115 11, :in(] 0 . I ~ O ~ M ) l  11 t111e1 :~clclc~l :~sc-jttit*:~lly to  tltc :I I I~(wI: I~I! I I .  : . . 

I Amino ari~r' ' 
Unino~rulatccl medium / :\crobir culture hliratr / .Anaerobic ELllurr h l ~ r a t r  , 

.I . 

. . .  
III .-A*~):I~~ it: :tc.iel 

. ,  1.4 ;Ittttt111i10 :1e*i11 , 
I,-I'r111i IIC - .  
~~i . - l '~~r~~yI : i l ; t~~ inc  

. . ~.-'rryltt I ~ ) ~ I : I I I  

1,-:\rginiiir-I1(,'1 
~.-lIist i11i11r- Flrl . .  . . 
;\q):ir:~gi~i~! . . 

7- 
a Ol~lic.:~l nrti\:itiw arc t lrorc of thc oriprin:~l o~etliurn co~lwlit~trnts. (.)pticnl lrctivitiee of tlie tl1lli1io.ucid.r , . . . 

4 ' 

. . ure liltrtit~p \vcr(! 1101 ( I c ~ ~ ~ ~ I I ~ ~ I I c I I .  
: r 



TABLE -I. Cuttcptriliott ( t j  10.96 rtr~dirottr . 

('a~nzii~urnt' Cnnrn Conslilucnl" Concn 

All t -o~~st i t~~r l l t . *  P ~ C P I I ~  pyridos:11. i~hosl~bnlc P:II~R, rodi'u111 tricnrl)on:~tc, an$ fetrnui sulfnte yere 
disaolvcc~ :is ir 25-fold corlrc~llr~!tecl stock rcnltltiolr. \vIlirll wnr dilut.~d rra,rccluir~d. 

b I)issolvctl, r~l)nrnl.cly ill n wnlllll rimount of.co11cc111 rated HCI.  . . . . .  

e 1)iwrolvccl IIIIII *tarilizril srl~rrr~~tcly ns stoc,k rolrrlio~~s; rrcfclctl rrae~~ticnlly 1 o nutorlnveil llrediuln. 
. 



. . - I00 

Incubolion time (hours) 



TAHI.E 6: I'rotectivr onligen prurl~rcliun in alirrcd cullurea in  1096 ~r~ediurn 

Com[,lrrncnt- 
f t u t ~ ~ ~ n  titer. 

w:rs rot:rktl ~ l ~ ~ w l y  I I ~  :I ~ ~ l : t ~ ~ ~ c ~ t . i c :  stirrillg motor 
f11r t III! ~ I ~ I I I : I ~ I I I ~ I * ~  I I ~  1 I IV Kr11\vt~11 1 ttari1141. 'I'IIC r:~tc 
of, r11tirtitI11 W:IS J I I S ~  s~~Ilicic*~rt t.41 I I I : I ~ I I ~ ~ I I  :I 

t11r11i11 ' S I I S ~ K ~ I I , ~ ~ C ) I ~  wit11c)t~t fc~:ir~ii~rg 111111 wit11 
n~iniavrl vortt!s f11rr11:ltion: I)~!tA~rr~rin:rtic~~~s :rt 
intc!rv:rla clrlriug grcrivtl~ rt;v~:tltul t11:rt r s~~o t i i~ l ly  
ro~~r l ) l o t~  r~t.ilir:~tiorr of al~~ctos~b IIIIW cn*ctrrn!d 
afklr 3H Ilr inntA*:r~l r ~ f  :rftc-r Jli Irr (I:$. 1). I'l:rI~~r:i- 
ti1111 of ~retigc*~~ :IS c-st.ir~~;~tt.cl I I ~  c~crr~~~~lc!l~ic~l~t- 
l i s~ t t i o~~  titcrr, :~ntl tllu tlroll in thc- 1111 of...tl~c 
t-~~lturt!, 111sc1 oi*rrirr1*11 1mIng r:ipi~Il.v t.I~:rn in 
1111stirnvI c~111t.11rc-s (1'11ziss :in41 l\:rigl~t., l!6!)). 

;\ sttric!s of :~~r:~t~rol)ic~ c~rrltr~r~n \\.:IS ~ ~ I ) \ Y I I  in 
lO!lT, I I I I ~ I ~ ~ I I I I ~  wit11 $t.irril~fi,   sing t.111r thrcv 
stnrias t.11:1t 11:ltl :rl)l~t.:rrc-~l rncnt ~,rc,nrisi~~g in 
I I ~ ! V ~ I I I I S  tcatr. 'I'llc \.crlur~\cs c r f  t,hc* c,l~lt~~rc.s 
r:r~r~(ecI frot~l IKM) tcr IO,(UH) 1111. :111rl t l~b inrr111ut.io11 
ti~lrt~s Tr?,lrl 41 to 45.6 Irr. l*iltr:~tt-s of lriglt :urti- 
gc-llic: :rcstivity \vcrc ol)k~i~lctl rrntIt*r tl~~sca I * I I I I ~ ~ -  

ticjiis ('l'nl)lt> 5). . 

. . ?'III! virult*~rc.r I I ~  S l '  J I I I I ~ : I I I ~ ~ ;  k ~ r  t.ll(* glrinc-n 
1 1 i ~  tlitl not I I ~ I ~ W : I ~  to l ~ r  signilir:~~rtly lowc*r ~ I I ~ I I  

'~IKI! virillcncc of tllc \viltl-tyln: st.r:rins. 'I'his 
ol,~!rvlrtion \v11al11 s r~u~- . r t  t11:it ~~rotcolytic 
aktivity l)l:rys no  rolc iu infcrtio~i, :rltl~ouglr it is 
l~)ssihl~r thut clifl~renccu in \.irulcncc \&ulil bc 
dCtc.c*k~l in.otl~cr Irosts or 1)s otlrrr routes of 
1!11:1111~ngt!. If ,  hr~tvescr, I,iotc.c~ic is of no nignifi- 
c!:rrrc?r irr inft-c.ti~l~~, it is lutt 1-11q:rr I I ~ I V .  11rotc.n~~ 
~w!~lurtioir in ra:~int~ri~url i l l  :ill 11f t.lrt* virr~lt-nt 
st,r:\i~~s t,111is ftrr I ~ S : I I I ~ ~ I I ~ * I ~ ,  cltnsl~itv tilt! SIIIIIL- . k~nc*o\~n cHblnllrrtlnc.t! of XI' ~,luti~oki. I t  scvills 
~n~wilrlc that thc 11r6knse reprcwnts nn :ttlal)tn; 
tion to tl~i! ~111rol)lbytic c!sistcn(*c? of tllc org:inism. 

Intlic!:rtioas wrrc ol)tiiin~d th:it vinllrnt org:iir- 

isms olllergc! clr~ri~~g ~bri:11 tr:insfcr of 1t nnrku~ts 
i l l  clrr~nlic~:rlly tll~lira:tl n~ctliran. Plln~rlcl furtllcbr 
ir~vc.r$g:rtio'ir c*orrlir~u t .11~  nrvclmio~r of t11c 11 

.rllrrtrnt to t11c vir~rlcllt Iornl, 11. n~uklub  nurst 
not IM! :~rnanrc~cl,to rc~~n:~irr :rvirulcut eftcr 1:tbora- 
tory or otllcnr nl:inil~ul:~t.ions. % 

1\ltllo11g11 !,icburl~on:rk: II:IS lnen clc~nonstratccl 
to In: 11 st.rivt r~.c~uirc.nigrit for c!l:rlmnitio~r of 
:rntigetr i r i  I ~ o t l ~  :rcrol)ic :rnrl :~nnc!rcrl)ie C I I ~ ~ I I ~ C R ,  

tllc rolc of t.lris c~o~nl~r~u~rd  ir:rs not Iwen r*lnrifirtl. 
I~i~~:rrtn~~i:rtc. cool11 not I* mp1:rced by 111iy of IL 

I I I I I I I ~ N * ~  of 1~lekrb01ic:illy rr!l:rtctl sul~strrnces, nncl 
1):111 no t~lTc!c:t rln t ly  ~m~t:~Idistn of ducnsc .tlr:it 
I ! ~ I I I I I  :rrcc~r~nt for its ~ I I ~ ~ I : I I I * I !  ;i)~i c!I:rI~~r:;t.ion of 
lultiyc~~. Itctc*~it.ion of I I I C ~ ~ : ~ I K ) I ~ I !  c!:1r11011 ;iioSitll: 
tvna cviclcntly rcs(1oesi11lc for 'c1nl)or:ition crf 
tr:lrc~ of :rntigcn irr irir:rrl~or~ute-frc!c rnc~clia 
(I'uzisq :~ntl Wriglrt, 1!)5!)). ?'Ire ~trldy of irn~ino 
:rcricl rltilizst,ion w:ls unclrrtakcn to cslllore thc 
I~ossil)ilits t11:1t t.lrc* c*ff~!ct of bicarl,o~r:ttc or1 
rI:~l~c~r:rt.ion nf :111tiK~n is :~woci:th:~I tvit.11 :1n11 
1wrl1:111~ r:rr~~vI 11y :III :rIkr:rtio~i i r r  t l ~ e  n ~ e ~ i l ~ c ~ l i s ~ n  
elf : I I ~ I ~ I I I I  :~c.itls. SII sijilrilir:~~lt. 14Ta:t nf ornissirln 
(if I~it.:~rln~u:lt~ I,II rrtiliz:ttion o f  : I I I \~ I I I I  :t(*i~ls \vns 
clct~*rt.ml, Ilr~wc!vr!r. :riul tllc! n ~ l r  of this n~bit.:rnco 
; i n  rl:~lu~r:rt,iol~ r r f  :rntific.n rc.rlr:~i~rs ilnknown. 

' 

(~on~l~:rrison I I ~  11111 t.ihr I I ~  ~~n,tc!at,ivc :r~~tijicn- 
nl)t:rincrl cluring :irrol~ic gn~\vth of straiu RI-,h;Y 
in ,599 mc*tliunl (T:rl)lc 2 )  wit11 tllut ~)rwluctd 
d~rr i i ;~  :rr:lc~rnl,ic grotvt.l~ of \'iiO or 107 n!r~ku~ts 
ilr 10!15 ~~rtriirin~ ('I':rlbl~* 5) i11tlialtc.s 1-h:~t c!os- 
sitlt*r:~l~ly Kr11:rtvr I~I:IIII~~:II,~IIII of :111tig1811 IVIIS 

t~l~kti~ievl 1111t1c*r tllc I:rt,tvr I * I I I I I ~ ~ ~ ~ I I I I R .  0 1 1  t-lle! 

11:lsis IIF  c.o~~ll~Ir~~~~cut-fisutio~~ titn~tions, it :~l,lwsm 
that tlic incrr:rw is :tt I c w t  feurfold. Fron~ tlre 
rclsl~lts of :rs.iy of inn~\unizingrnctivity in p~inc!:~ 
~~ igs ,  the tliflerc*o~.r : I ~ I ~ M Y I M  t,o Ix of t l ~ e  O ~ I ~ I Y  of 




